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SHUFE, Fall 2013 
Intermediate Macroeconomics 
Professor Hui He 
 
Homework 3 Suggested Answer (Total: 110 points) 
 
Due on November 12, Tuesday  
 
A closed-economy one-period equilibrium model 
Problem no. 2, 3, 6 on page 178 (4th edition: no. 2, 3, 7 on page 187) 
 
No. 2 on page 178 (10 points) 
Answer:  
In a one period model, taxes must be exactly equal to government spending. A reduction 
in taxes is therefore equivalent to a reduction in government spending. The result is 
exactly opposite of the case of an increase in government spending that is presented in 
the text (see Figure 5.6 on page 156). A reduction in government spending induces a pure 
income effect that induces the consumer to consume more and work less. At lower 
employment, the equilibrium real wage is higher because the marginal product of labor 
rises when employment falls. Output falls, consumption rises, employment falls and the 
real wage rises. 
 
 
No. 3 on page 178 (10 points) 
Answer:  
The only impact effect of this disturbance is to lower the capital stock. Therefore, the 
production possibility frontier shifts down and the marginal product of labor falls (PPF is 
flatter). 
 
(a) The reduction in the capital stock is depicted in the figure below. The economy starts 

at point A on PPF1. The reduction in the capital stock shifts the production 
possibilities frontier to PPF2. Because PPF2 is flatter, there is a substitution effect 
that moves the consumer to point D. The consumer consumes less of the consumption 
good and consumes more leisure. Less leisure also means that the consumer works 
more. Because the production possibilities frontier shifts down, there is also an 
income effect. The income effect implies less consumption and less leisure (more 
work). On net, consumption must fall, but leisure could decrease, remain the same, or 
increase, depending on the relative strengths of the income and substitution effect. 
The real wage must also fall. To see this, we must remember that, in equilibrium, the 
real wage must equal the marginal rate of substitution. The substitution effect implies 
a lower marginal rate of substitution. The income effect is a parallel shift in the 
production possibilities frontier. As the income effect increases the amount of 
employment, marginal product of labor must fall from point D to point B. This 
reinforces the reduction in the marginal rate of substitution from point A to point D. 
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(b) Changes in the capital stock are not likely candidates for the source of the typical 
business cycle. While it is easy to construct examples of precipitous declines in 
capital, it is more difficult to imagine sudden increases in the capital stock. The 
capital stock usually trends upward, and this upward trend is important for economic 
growth. However, the amount of new capital generated by a higher level of 
investment over the course of a few quarters, of a few years, is very small in 
comparison to the existing stock of capital. On the other hand, a natural disaster that 
decreases the stock of capital implies lower output and consumption, and also implies 
lower real wages, which are all features of the typical business cycle contraction. 

 
Figure 5.3 
 
No. 6 on page 178 (15 points) 
Answer:  
 
Production-enhancing aspects of government spending. 
 
(a) The increase in government spending in this example has two separate effects on 
the production possibilities frontier. First, the increase in government spending from G1 
to G2 implies a parallel downward shift in the production possibilities frontier. Second, 
the productive nature of government spending is equivalent to an increase in total factor 
productivity that shifts the production possibilities frontier upward and increases its slope. 
The figure below draws the original production possibilities frontier as PPF1 and the new 
production possibilities frontier as PPF2. If the production-enhancing aspects of the 
increase in government spending are large enough, representative consumer utility could 
rise, as in this figure. 
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(c) There are three effects at work in this example. First, there is a negative income effect 
from the increase in taxes needed to pay for the increased government spending. This 
effect tends to lower both consumption and leisure. Second, there is a substitution 
effect due to the productive effect of the increase in G, which is drawn as the 
movement from point A to point D. This effect tends to increase both consumption 
and leisure. Third, there is a positive income effect from the increase in G on 
productivity. This effect tends to increase both consumption and leisure. In the figure 
above, the movement from point D to point B is the net effect of the two income 
effects. In general, consumption may rise or fall, and leisure may rise or fall. The 
overall effect on output is the same as in any increase in total factor productivity. 
Output surely rises. 

 
Malthusian Model 
Question 1 on page 225 (4th edition: no. 1 on page 235) 
 
No. 1 on page 225 (10 points) 
Answer: 
 
The amount of land increases, and, at first, the size of the population is unchanged. 
Therefore, consumption per capita increases. However, the increase in consumption per 
capita increases the population growth rate, see the figure below. In the steady state, 
neither *c  nor *l  are affected by the initial increase in land. This fact can be discerned by 
noting that there will be no changes in either of the panels of Figure 6.8 in the textbook. 
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Solow Growth Model 
Question 5, 7, 10, 11 on page 225-226 (4th edition: no. 5, 7, 9, 11, 12 on page 235-237) 
 
Question 5 on page 225   (10 points) 
Answer: 
(a) The long-run equilibrium is not changed by an alteration of the initial conditions. 
If the economy started in a steady state, the economy will return to the same steady state. 
If the economy were initially below the steady state, the approach to the steady state will 
be delayed by the loss of capital. 
(b) Initially, the growth rate of the capital stock will exceed the growth rate of the 
labor force. The faster growth rate in capital continues until the steady state is reached. 
(c) The rapid growth rates are consistent with the Solow model’s predictions about 
the likely adjustment to a loss of capital. Both countries lost a big chunk of their capital 
stock during the war. According to (b), we should expect their growth rate is higher than 
other countries that suffered less. This is the case. 
 
Question 7 on page 225 (10 points) 
Answer: 
(a) By assumption, we know that T = G, and so we may write: 

' ( ) (1 ) (1 )K s Y G d K sY gN d K= − + − = − + −  
 Now divide by N and rearrange as: 

'(1 ) ( ) (1 )k n szf k sg d k+ = − + −  
 Divide by )1( n+  to obtain: 

( ) (1 )'
(1 ) (1 ) (1 )
szf k sg d kk

n n n
−

= − +
+ + +

 

 Setting k = k’=k*, we find that: 
* *( ) ( )szf k sg n d k= + + . This equilibrium condition is depicted in Figure 6.5. 
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Figure 6.5 
(b) The two steady states are also depicted in Figure 6.5. 
The effects of an increase in g are depicted in the bottom panel of Figure 6.5. Capital per 
worker declines in the steady state. Steady-state growth rates of aggregate output, 
aggregate consumption, and investment are all unchanged. The reduction in capital per 
worker is accomplished through a temporary reduction in the growth rate of capital. 
 
 
Question 10 on page 225 (10 points) 
Answer: 

Production linear in capital: ( ) ( )Y Kz zf k f k k
N N
= = ⇒ =  

(a) Recall equation (20) from the text, and replace ( )f k  with k to obtain: 
( (1 ))'

(1 )
sz dk k

n
+ −

=
+

 

 Also recall that 1 1 ' and '
'

Y Y Yzk k k
N z N z N
= ⇒ = = . Therefore: 

' ( (1 ))
' (1 )

Y sz d Y
N n N

+ −
=

+
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 As long as ( (1 )) 1
(1 )

sz d
n

+ −
>

+
, per capita income grows indefinitely. 

(b) The growth rate of income per capita is therefore: 
'

( (1 ))' 1
(1 )

( )
(1 )

Y Y
sz dN Ng

Y n
N

sz n d
n

− + −
= = −

+

− +
=

+

 

 Obviously, g is increasing in s. 
(c) This model allows for the possibility of an ever increasing amount of capital per 

worker. In the Solow model, the fact that the marginal product of capital is 
declining in capital is the key impediment to continual increases in the amount of 
capital per worker. 

 
 

Question 11 on page 225 (10 points) 
Answer: 
Solow residual calculations. 
 

(a) To calculate the Solow residuals, we apply the formula, 0.36 0.64垐ˆ / ,z Y K N=  to the 
values in the provided table. Adding a new column for these values, we obtain: 

 
 
 
 

Year Ŷ  K̂  N̂  ẑ  

1995 8031.7 25487.3 124.9 9.478 
1996 8328.9 26222.3 126.7 9.640 
1997 8703.5 27018.1 129.6 9.823 
1998 9066.9 27915.9 131.5 10.019 
1999 9470.3 28899.9 133.5 10.236 
2000 9817.0 29917.1 136.9 10.312 
2001 9890.7 30793.4 136.9 10.282 
2002 10048.8 31599.6 136.5 10.369 
2003 10301.0 32426.2 137.7 10.472 
2004 10703.5 33304.9 139.2 10.703 
2005 11048.6 34191.7 141.7    10.820 

(b) Next, we compute the percentage changes in each of the table entries. These 
values are presented in the table below. 

 
Year 垐Y Y∆ /  (%) 垐K K∆ /  (%) 垐N N∆ /  (%) 垐z z∆ /  (%) 
1996   3.70 2.88   1.44   1.71 
1997   4.50 3.03   2.29   1.90 
1998   4.18 3.32   1.47   2.00 
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1999   4.45 3.52   1.52   2.17 
2000   3.66 3.52   2.55   0.74 
2001   0.75 2.93   0.00   0.29 
2002   1.60 2.62   0.29   0.85 
2003   2.51 2.62   0.88   0.99 
2004   3.91 2.71   1.09   2.21 
2005   3.22 2.66   1.80   1.09 

 
 
 
 
 
 
“Working with the data” question 1, 2, 3 on page 227 
 
Question 1 on page 227 (10 points) 
Answer: 
 
The annual growth rate is as following. 

 
The decade growth rate is as following. 
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From 1930 to 1940, the government capital is the most important component. This is due 
to the so-called “New Deal” policy adopted by the Roosevelt administration during the 
Great Depression. Government capital continued to dominate in the first half of the 1940 
decade due to WWII.  
After 1950, the equipment capital becomes the most important component. In turn, the 
government capital becomes the least important since late 1970s, reflects the change of 
the government policy from Keynesianism towards more emphasizing the role of market 
system. 
 
 
Question 2 on page 227 (10 points) 
Answer: 
The graph is as following. 
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The population growth rate decreased from 1960 through 1990 is because the “baby 
boom” reached the peak around 1960. After 1960, we entered into “baby bust” era. The 
distance between the growth rate of the labor force and the employment shows the 
change of unemployment rate. This graph suggests there was increase in unemployment 
rate since 1975 until mid 1980s, which corresponds to the oil shock period. There was 
huge decrease in unemployment rate since 1991 due to the high economic growth of the 
whole decade. 
 
 
 
 
Question 3 on page 227 (5 points) 
Answer: 

year 
capital/per worker (1996 
US$ 

growth rate 
(%) 

1950 92603.6   
1960 120480 30.1 
1970 145513 20.8 
1980 158589.5 8.99 
1990 177305.5 11.8 
2000 196678 10.93 
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From this graph, we can say capital per worker seems to commove with the trend of TFP. 
Especially during 1970-1990 period.     
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